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ffl3l!ftJLb]fa#l^£ti5^f4#J For the bleeding region in a surgical operation 

¥flf# tlZ&lf&ltiskUiiHzm for which a quick haemostasiais required, offer 

ftfcJi:ifn.$*&^i^lhjfo#J&fl§ the haemostat which shows a superior 

ffti"<5o haemostasia effect. 



[SOLUTION] 

£^[> Xfl^r^V The haemostat which consists of the organic- 
3 ihjfb. acid salt of chitin, or the organic-acid salt of a 
chitin derivative. 



[CLAIMS] 



[ff^lRl] [CLAIM 1] 

"J-XD^Wk^ Xte*^> A haemostat which consists of the organic-acid 

^#{fctf>W^5£^ s b&5.ihifiL sa |t of chitin, or the organic-acid salt of a chitin 

^•J 0 derivative. 



[CLAIM 2] 

A haemostat of Claim 1 which is the at least 1 
kind with which the organic acid was chosen out 
of the group which consists of acetic acid, lactic 
acid, and a butyric acid. 



[f»*^3] [CLAIM 3] 

^^^OflfcT-fc^/Wfc^ri* 2 0 A haemostat of Claim 1 whose deacetylation 
~ 9 0 %T*fo6ff 1 fBifctf) degree of chitin is 20-90%. 



!SLT'£?-Mkf£& 2 0 ~ 9 0 % 
CO ^ 5=" >X tt ^ MBHfcfc&ft 

lt«ij 0 



[CLAIM 4] 

A haemostat which makes the organic-acid salt 
of chitin which processed chitin whose 
deacetylation degree is 20-90%, or the chitin 
derivative, by the organic acid of the at least 1 
kind chosen out of acetic acid, lactic acid, and 
the butyric acid as the cotton-form body or the 
felt body. 
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[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1 ] 



[0001] 
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[TECHNICAL FIELD] 

This invention relates to a haemostat and 
relates to the haemostat made from chitin which 
specifically has an effective haemostasia effect 
to organs, such as the incisional, the resection 
wound or the liver in a surgical operation etc., 
and a pancreas, or the haemorrhage from a 
bone cutoff surface in a joint operation. 



[0 0 0 2] 



[0002] 

[PRIOR ART] 

There is already developed the wound coating 
protection material (brand-name ?bes-chitin? 
W) which processed chitin in the shape of a 
nonwoven fabric. It is widely employed for the 
treatment of skin deficit injuries, such as a 
thermal burn and skin graft wound. 

In the case report of ?bes-chitin? W, the 
formation of pain alleviation, good quality of 
adhesion, good quality of the epidermization, 
and good-quality granulation etc. is mentioned 
as its characteristics. 

However, it is reported that it also has good 
haemostasia effect. That is, it is reported that 
for the wound which coated ?bes-chitin? W 
there is also no haemorrhage and excellent 
epitheliums creation is observed by the 
haemostasia effect. 
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[PROBLEM ADDRESSED] 

However, such a haemostasia effect is a mild 
haemostasia effect. Rather than calling it 
haemostasia, it has the character which is 
referred to as restraining the haemorrhage from 
an injury surface. 

It is important to perform a haemostasia as 
quickly as possible for the haemorrhage from 
the organ in a surgical operation etc. 
meanwhile, and it cannot be said that it is 
necessarily sufficient to employ for such an 
objective, and improvement is needed. 

The objective of this invention is that the 
bleeding region in a surgical operation for which 
a quick haemostasia is required is offered with 
the haemostat which shows a superior 
haemostasia effect. 
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[SOLUTION OF THE INVENTION] 

These inventors repeated examination 
zealously, in order to solve the above- 
mentioned problem. 

As a result, chitin or a chitin derivative is 
processed by the organic acid, and that which 
did organic-acid chlorination has a strong 
adhesion to a bleeding region. And it 
discovers having a quick haemostasia effect, 
and this invention is attained. 

That is, this invention makes the essential 
point the haemostat which consists of the 
organic-acid salt of chitin, or the organic-acid 
salt of a chitin derivative. 
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[Embodiment] 

Chitin in this invention refers to a salt acid 
treatment and caustic-soda process applied to 
exoskeletons, such as of Crustacea or beetles. 
De-proteining is done and decalcification, poly- 
N-acetyl-D-glucosamine is obtained, or its 
derivative. 

As a derivative, deacetylation chitin or 
chitosan, and the thing with which the amino 
group of poly-N-acetyl-D-glucosamine, 
deacetylation chitin, or the glucosamine residue 
of chitosan, -OH group, or -CH2 OH group was 
modified by an etherification, esterification, a 
carboxy methylation, hydroxyethylated O- 
ethylating, etc. are also contained further. 

Specifically, acetyl chitosan, succinyl 
chitosan, etc. are mentioned. 



[0 0 0 6] 
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[0006] 

The deacetylation of chitin can be performed by 
the method of common knowledge doing the 
alkali treatment of chitin. 

In this case, a deacetylation degree can be 
easily adjusted by changing suitably the alkali 
concentration being used, process temperature, 
processing time, etc. 

The preferable deacetylation degree of chitin 
in this invention is 20% - 90%. More 
preferably, it is 40% - 85%. Most preferably, it 
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[0007] 

It is hard to gel, even when it applies to a 
bleeding region, if a deacetylation degree is 
20 % less, and sufficient haemostasia effect 
may not be obtained. 

When exceeding 90 %, even if it applies to a 
bleeding region, the blood may dissolve. 



[0 0 0 8] 
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[0008] 

Here, a deacetylation degree indicates the 
value which measured by the method shown 
below. 

About 2g of samples is supplied in 200 ml of 
2N-hydrochloric-acid aqueous solution, and 30 
minutes is stirred at a room temperature. 
Next, it filters by the glass filter. 
After removing the hydrochloric-acid aqueous 
solution, it supplies in 200 ml methanol and 30 
minutes is stirred. 

After filtration by a glass filter, fresh methanol 
200 ml is supplied inside, and 30 minutes is 
stirred. 

After repeating the washing operation by this 
methanol 4 times, an air drying and vacuum 
drying is done. 

About 0.2g is accurately weighed after drying. 
It is put in a 100 ml Erlenmeyer flask, and 40 ml 
of ion exchange waters is added, and 30 
minutes is stirred. 

Subsequently, neutralization titration of this 
solution is done in 0.1 N-caustic-soda aqueous 
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(A) te&^d J;oT^:febtL solution, with phenolphthalein as an indicator. . 

The following formula is used to measure for 
a deacetylation degree (A). 

[0 0 0 9] [0009] 

A (%) = C (2.03xf xbX A(%) =[(2.03*f*b*10-2)/(a+0.055 *f*b*10-2)] 



10-2) / ( a +0. 055 X f X b 
X10-2) } X100 



*100 



[0010] [0010] 

fcfcb s a fiW;^fc7)fii ( g ) % Where, a is the weight (g) of the sample, f is the 

ffiO. lN-*fty- V7kfe potency of 0. 1 N-caustic-soda aqueous solution, 

l&CDt}^ bttO. 1N-#'I4 b is the titration value (ml) of 0.1 N-caustic-soda 

y — y7k$&'<&.<D : Mfem (m 1 ) aqueous solution. 
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[0011] 

For the organic acid in this invention, acetic 
acid, a succinic acid, malic acid, lactic acid, a 
butyric acid, a fumaric acid, malonic acid, an 
itaconic acid, gluconic acid, etc. are mentioned. 

However, it is not limited to especially these. 

Among these, the Organic-acid salt of chitin 
which makes acetic acid, lactic acid, and a 
butyric acid as a salt, or the organic-acid salt of 
a chitin derivative has especially a strong 
adhesion to a bleeding region. 
Moreover, since acetic acid, lactic acid, and a 
butyric acid are liquids at normal temperature, 
since washing removal operation of an 
excessive organic acid after doing the organic- 
acid chloride process of chitin or the chitin 
derivative is simple, it is especially preferable. 



[0012] [0012] 

& ^W88ttiLkZ The organic-acid salt in this invention can be 
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obtained by processing chitin or a chitin 
derivative by the above-mentioned organic acid. 
For example, a filtration is performed, after 
immersing chitin or a chitin derivative to the 
acetic-acid aqueous solution of 3-10N and 
stirring it, in order to produce acetate. 

After removing excessive acetic acid, it is 
producible by washing and drying in alcohols, 
such as an ethanol and methanol. 
Moreover, a filtration is performed, after 
immersing chitin or a chitin derivative to the 
lactic-acid aqueous solution of 5-1 ON and 
stirring it, in order to produce lactate. 

After removing excessive lactic acid, it is 
producible by washing and drying in alcohols, 
such as an ethanol and methanol. 
Furthermore, a filtration is performed, after 
immersing chitin or a chitin derivative to the 
butyric-acid aqueous solution of 4-1 ON and 
stirring it, in order to produce a butyrate. 

After removing an excessive butyric acid, it is 
producible by washing and drying in alcohols, 
such as an ethanol and methanol. 



[0013] 

Vf b *K rtb b <0 0 %m\z. 



[0013] 

As a form of the haemostat of this invention 
which consists of the organic-acid salt of chitin, 
or the organic-acid salt of a chitin derivative, 
various things, such as a powder, the cotton- 
form body, the felt body (the form of a thick 
sheet), a film, a nonwoven fabric, and a porous 
substance, are mentioned. 

However, especially the cotton-form body 
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and the felt body have among these sufficient 
adhesion also to an uneven irregular bleeding 
region. 

Since it can tear and employ with pincettes etc. 
easily when providing to small bleeding regions, 
such as the spine, also, it is especially 
preferable. 

In order to produce the haemostat of the 
above-mentioned form, after making the 
powder of chitin or a chitin derivative as an 
organic-acid salt, it dissolves to a solvent and it 
may process in a desired form. 

Or after dissolving chitin or a chitin derivative 
to a solvent and processing in a desired form, 
organic-acid chloride may be done. 

What is sufficient is just to make it coagulate 
with the coagulate liquid which is a non solvent, 
in order to dissolve to a solvent and to process 
in a desired form. 



[0 0 14] 



[0014] 

In this case, when the deacetylation degree of 
chitin or a chitin derivative . is low as a solvent 
being used, the mixed solution of trichloroacetic 
acid and a halogenated hydrocarbon and the 
mixed solution of a dimethylacetamide or N- 
methyl pyrrolidone, and lithium chloride are 
employed, for example. 

When the deacetylation degree of chitin or a 
chitin derivative is high, the aqueous solution of 
dilute acids, such as acetic acid, is employed. 



[0015] 



[0015] 

Moreover, for the coagulate liquid, alcohols, 
such as water, methanol, an ethanol, and a 
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Tjv^i— ;v^, s T-feh>- N / =f- butanol, ketones, such as acetone and methyl 
jvol^-jv^ Y >t£ t'<Dtr h ethyl ketone, are.employed suitably. 



[0016] 



[0016] 

About a film or a porous substance, it can be 
shaped directly by the above-mentioned 
method. 

However, about the cotton-form body, the felt 
body, and a nonwoven fabric, after 
manufacturing fibre of chitin or a chitin 
derivative first, it is producible with a 
conventional method. 



[0017] 
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[0017] 

In order to manufacture fibre of chitin or a chitin 
derivative, after filtering the solution of chitin or 
a chitin derivative by the stainless-steel net etc. 
and removing a part for a dissolution, and 
foreign material, it conveys and measures with 
a gear pump etc. 

What is sufficient is just to extrude into the 
coagulate liquid and to make it coagulate from a 
nozzle. 

Congealed yarn is taking up at the speed about 
2 - 50 m /min with a rotation roller etc., for 
example. 

It winds by the winder etc. 

Furthermore the washing is performed. 

What is sufficient is just to make it dry, after 
sufficiently removing the solvent contained in 
the yarn. 



[0018] [0018] 

#!j;Lte:\ #/M£ifrK:i~<5Klf;£, For example, in order to make the cotton-form 
^^y.fe^J-^WMWVWM* body, fibre of chitin or a chitin derivative is cut 
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into suitable fibre length. 

After applying a deacetylation process, it is 
processed with an organic-acid salt. 

An excessive organic acid is removed and 
after drying, an entangling machine is used for 
entangling into bulky cotton-form. 
By entangling with an entangling machine, the 
bulk specific gravity of the cotton-form body is 
made small. 

Volume, since it not only can obtain a high 
haemostat, but a distribution of chitin fibre 
which comprises the cotton-form body can be 
made uniform, it becomes easy to be used the 
obtained haemostat. 

Moreover, when applied to a bleeding region, 
it becomes easy to adhere uniformly. 

This cotton-form body can be torn and 
provided in a proper quantity depending on the 
area of a bleeding region. 
Since there is also no possibility that it 
furthermore drops and scatters such as a 
powder, adhering to other organs , it is 
preferable. 



[0019] 
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[0019] 

As an entangling machine, a metallic brush, a 
mixer, the air disperser with a mesh, an opener, 
a carding machine, a mill, etc. can be 
employed. 

When it was considered as the conditions 
entangled with an entangling machine, for 
example, an opener is employed, the control of 
the degree of an entangling can be done by 
adjusting the rotating speed of the interval of a 
dish plate and a spike roller, and a delivery 
roller, the rotating speed of the size of a needle, 
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and a spike roller, the size of a needle, and the 
entangling time. 

When a carding machine is employed, the 
volume height of the obtained cotton-form body 
can be changed by interchanging suitably the 
card (the object for thick fibres, for thin fibre) to 
employ. 

[0020] 

What is sufficient is just to do a pressing with a 
press vessel instead of entangling with an 
entangling machine in operation which 
produces the above-mentioned cotton-form 
body, in order to make the chitin haemostat of 
this invention as the felt body. 

It can consider as a press device, for 
example, a sheet machine (made in the Osamu 
Kumagai machine industrial company) etc. can 
be employed. 

When doing a pressing with a press vessel, it 
is possible to produce the sheet of arbitrary 
thickness by altering the pressure application 
time, a pressed pressure, etc. suitably. 

Especially when employing this felt body for 
vertical bleeding regions, such as the bone 
cutoff surface in a joint operation, it is suitable. 

[0021] 

Encompassing neurosurgery, the. orthopedics, 
respiratory-organ surgery, digestive-apparatus 
surgery, the plastic surgery, heart and 
extravascular, otolaryngology, anal surgery, 
urological surgery, obstetrics and gynecology, 
the oral and maxillofacial surgery, the 
haemostat of this invention, etc. is possible for 
usually employing for the bleeding region 
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accompanied by a surgical operation. 

It is employed for the bone cutoff surface in a 
joint operation, the stomach, an esophagus, a 
liver, a pancreas, the spleen, a desternalization 
surface, a pelvic surface of sacrum, the spine, 
the. spinal marrow, a small intestine, large 
intestine, and a gallbladder., a kidney, the 
heart, the vesica urinaria, a womb, the anus, 
the dura surface, the bone near the dura, a 
femur, the tibia, the stifle bone, etc. 

A quick haemostasia can be performed if the 
haemostat of this invention is provided on the 
above-mentioned bleeding region. 

[0022] 

[Example] 

Hereafter, an Example explains this invention 
furthermore concretely. 

Example 1, Comparative Example 1, 
Comparative Example 2 

A chitin powder (made in San'ei industrial K.K.) 
is dissolved in the solvent which consists of 
dimethylacetamide and lithium chloride. 

The solution with a chitin concentration of 8 
weight% was obtained. 

The obtained solution is filtered by the 
stainless-steel net of 1400 meshes. 
It puts into the top tank of a leaving-as-it-is 
degassing, and a gear pump conveys under 
pressure application. 

It spewed in the 70-degree C hot water from 
the nozzle (diameter of 0.04 mm) of 1 000 holes, 
and the wet spinning was performed. 

Fibre of 0.8 single-yarn denier was 
manufactured by drying obtained yarn after 
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washing with water. 

After doing the shredding of obtained fibre in 
length of 5 mm, the 1 hour process was 
performed at 120 degrees C in 3-% caustic- 
soda aqueous solution. . 

After the process, neutralisation, washing, 
and the drying were performed and the cotton- 
form body was obtained. 

The deacetylation degree of each chitin fibre 
which comprises this cotton-form body was 
63%. 

After soaking 30 minutes of this cotton-form 
body at 20 degrees C in 8N acetic-acid 
aqueous solution, a suction filtration is done 
using the Buchner funnel and an aspirator. 

The 10-minute washing was repeated 5 times 
using methanol. 

The haemostat of the cotton-form which is 
dried for 24 hours at 30 degrees C, and 
consists of fibre of acetate of chitin was 
obtained. 



[0 0 2 3] 
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[0023] 

In this manner, experiment which shows the 
effect of the obtained haemostat below was 
confirmed. 

The 4 place drill punched to the depth of 4 
mm near the iliac-sacroiliac joint of a crossbred 
adult dog (body weight of 5kg). 

After removing the blood which accumulated 
in the hole, for 5 seconds, though the 
haemorrhage recognizes immediately after 
punching, the haemostat (Example 1) of the 
cotton-form which consists of acetate of chitin, 
cotton-form body before processing in acetic- 
acid aqueous solution (Comparative Example 
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1), and about 50 mg (made in Shiratsuru Cotton 
K.K.) (Comparative Example 2) of absorbent 
cotton was respectively filled up in it. 

Polyurethane sponge of a known weight was 
applied on top of that,, and 5-10 minutes of the 
haemorrhage from a hole were made to absorb. 

The remaining 1 hole was not filled up as a 
control. Polyurethane sponge was applied as it 
was. 

The total amount of bleeding was computed 
from the amount of weight increases of 
polyurethane sponge. 
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[0024] 

As a result, the haemorrhage from the hole 
which provided the haemostat of Example 1 
has stopped in 5 minutes. 

The total amount of bleeding was 46 mg. 
Meanwhile, the haemorrhage from the hole 
which provided the cotton-form body of 
Comparative Example 1 and the absorbent 
cotton of Comparative Example 2 was seen to 
continue for 5 minutes. 

The total amounts of bleeding were 
respectively also 300 mg and 403 mg. 

Moreover, the total amount of bleeding of a 
control which nothing fills up was 470 mg. 
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[0025] 

Example 2, Example 3, Comparative Example 3 
The cotton-form body (deacetylation degree 
63%) of chitin fibre before immersing the 
acetic-acid aqueous solution of Example 1 is 
employed. 

The felt haemostat which consists of lactate 
of chitin and the butyrate of chitin was 
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produced. 

The lactate process of chitin was performed 
by doing a 1 hour immersion at 35 degrees C in 
the lactic-acid aqueous solution of 7N instead of 
having employed the acetic-acid aqueous 
solution of Example 1. 

Moreover, the butyrate process was 
performed by doing a 1 hour immersion at 30 
degrees C in the butyric-acid aqueous solution 
of 10N instead of having employed the acetic- 
acid aqueous solution of Example 1. 
It dries after an organic-acid process. 
Subsequently a pressing is done by 10kgf/cm2 
using a sheet machine (made in Osamu 
Kumagai machine industrial K.K.), and the felt 
haemostat was produced. 

The effect of the obtained haemostat was 
confirmed by the following experiment. 

[0026] 

In this manner; experiment which shows the 
effect of the obtained haemostat below was 
confirmed. 

After cutting open the pars abdominalis of a 
crossbred adult dog with a body weight of 5.8kg 
and extracting the liver, the resection wound 
with 1 cm of length, 2 cm of width, and a 
thickness of one cm was created and made to 
bleed at 3 places. 

The haemostat which becomes each bleeding 
region from lactate of chitin (Example 2), the 
haemostat which consists of the butyrate of 
chitin (Example 3), and the thing which 
processed the cotton-form body of chitin 
currently not processed by the organic acid in 
the shape of felt (Comparative Example 3), 35 
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It pressed with gauze on top of that. 

2 minutes after gauze was removed, the 
haemorrhage from the wound which was 
provided the haemostat of Example 2 and 
Example 3 had stopped. 

However, the haemorrhage continued from 
the wound which was provided Comparative 
Example 3. 
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imW<D$}M) [EFFECT OF THE INVENTION] 

*3§^<^JhJM{i^f4¥#T& t* The haemostat of this invention has a superior 

}d*3JtSttSJfc.^S:{-*J-bTffitL haemostasia effect on the bleeding region in a 

fclhlfcs^^r^r b N ^aBvFPB^dJLh surgical operation etc., and it is possible to do a 

Jfn.-t~<5 r t ^BTtB"Cfc 5o haemostasia in a short time. 
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